In this paper, authors have given a new formulation of general one dimensional cutting stock problem (G1D-CSP) by changing the objective function which was initially defined by Gradisar et al. (Evaluation of algorithms for one-dimensional cutting, Computers and Operations Research, 29(9); 1207-1220 2002). In addition, we have also given a new cutting plan with some illustrative examples and their comparative study.
INTRODUCTION
Gradisar et al. have defined the trim loss for General onedimensional cutting stock problem (G1D-CSP) (cf. [3] ). It has been observed that in [3] the set of conditions are not well defined as the matrix involved in these conditions is in its transpose form which is difficult to handle at the level of computational part of the problem. Gradisar et al. have defined the residual stock length as follows:
 Residual stock length that is larger than max could be used further and is not considered as waste.  If there are more residual stock lengths larger than max , it is always possible to recombine the pieces of order lengths in such a way that only one residual stock length is left larger than max [4, 5] .
In this paper, we have defined a formulation of the general one dimensional cutting stock problem and used the correct version of conditions with illustrative examples.
We have explored the comparative study of trim loss by considering some changes in the cutting plan. The impact of the change in the cutting plan on trim loss has been verified by considering some examples.
TRIM LOSS DUE TO GRADISAR
For every customer order, a sufficient large stock of material is available with any assortment (O or I or G or V) (cf. [1] , [3] ). It is demanded to cut a certain number of order lengths into required number of pieces. If there is shortage of material, it is always possible, automatically or manually, to cut the required number of pieces without applying any mathematical formulation. We consider the lengths as integer (also cf. [2] , [6] ). If they are not originally integers we assume that it is always possible to multiply them with a factor and convert them to integers. General one-dimensional cutting stock problem can be described as follows:
The following notations are used: -order lengths = 1, … , , -required number of pieces of order lengths , -stock lengths = 1, … , , -number of pieces order lengths having been cut from stock length .
The following integer programming model can be formulated:
∑ =1 (2.1) (minimize trim loss which is smaller than or equal to max ) 
Remark
In the definition of trim loss (G1D-CSP), Knapsack constraints are given by equation (2.2), we can write these constraints as follows:
(2.5) Now, we expand (2.5) for = 1,2,3, … , , we get a system of linear equations. The above system of linear equations is not expressible in the appropriate matrix form. 
RECTIFIED VERSION OF KNAPSACK CONSTRAINTS
Finally, we get the rectified version of Knapsack constraints.
Also demand constraints are given as follows:
A NEW FORMULATION OF THE GENERAL ONE-DIMENSIONAL CUTTING STOCK PROBLEM
In order to redefine trim loss, we shall use the following notations: -order lengths = 1, … , , -required number of pieces of order lengths , -stock lengths = 1, … , , -number of pieces order lengths having been cut from stock length . Consider the following integer programming model (cf. [3] ):
Objective function (4.1) where ′ are the used stock lengths in accordance with the cutting plan.
Subject to constraints
The following facts are used:
If 0 ≤ ≤ , this considered as a waste and denoted by = .
Otherwise it will be considered as residual stock length corresponding to the order length denoted by = to reuse as a stock length in the cutting of next order lengths. 
CUTTING PLAN
In order to execute this cutting plan, we use the notations described in section 4. We propose to cut given order lengths in its required number of pieces from the stock lengths in the following steps (cf. Fig. 1 
):
Step-1. At first, we arrange the order lengths and stock lengths in the decreasing order, we denote the largest order length by 1 , second largest by 2 and so on and also largest stock length by 1 , second largest by U2 and so on.
Step Continuing the process till we get ∑ 1 = 1 .
=1
Step.3. Calculation of Knapsack constraints: Consider -1 1 = , then we have two cases: Either ≥ , then add this residual part into the stock length and it is called the residual stock length denoted by i.e. = -1 1 , otherwise, < , then this residual part is considered as waste and it is denoted by i.e. = .
Step 4. In this stage we may or may not have some residual stock lengths. In case, if we have some residual stock lengths, then arrange all together in the descending order and consider order length 2 to find 2 . In order to obtain 2 , we again follow step-2. There may be some residual stock lengths whose lengths are less than 2 ; we discard these 's from our cutting plan for the order length 2 .
Step 5. If 2 is attained after the execution of step4, then we stop. Otherwise, we consider next stock lengths to fulfill the requirement and proceed as in step-2 again. Continuing in this way till all order lengths have been cut, it has been observed that the wastage may be controlled upto the large extent. 
Example 5.1
We consider the order lengths with corresponding required number of pieces and stock lengths as follows: In view of step-3, we calculate the following constraint: In this stage, we have following residual stock lengths: Next, we consider the second order length 2 , since 1 1 = 115 < 2 , then we cannot use 1 1 .
Hence, we consider the next residual stock length 3 We have following residual stock lengths: which is less than 5 (= 115), hence it is considered as residual stock length i.e. 9 5 = 662.
Finally, we have
Total trim = = 120.
Only one residual stock length is 9 5 = 662 left.
Total used stock lengths = 9290
If we arrange the stock lengths in increasing order then we get,
In this case the residual stock length left is Total used stock length = 9988.
5.1.1Conclusion
The impact of reverting the order of length of stock on the trim loss is significantly observed in this example. It is suggested that the trim loss may be controlled with this exercise.
In the following example, we have noticed that reverting of order of stock lengths again play a significant role in controlling the trim loss in different way. We consider the order lengths with corresponding required number of pieces and stock lengths as follows: 
Conclusion
In view of above example, it has been observed that if we take stock length in increasing order, the total used stock length is minimum and also trim loss is minimum, but if we consider it in decreasing order, both trim loss and total used stock lengths increase.
